Transformation-defective polyoma middle T antigen mutants defective in PLCgamma, PI-3, or src kinase activation enhance ERK2 activation and promote retinoic acid-induced, cell differentiation like wild-type middle T.
In HL-60 human myeloblastic leukemia cells, retinoic acid is known to cause cFMS, RAF, MEK, and ERK2 dependent myeloid cell differentiation and G0 arrest associated with RB tumor suppressor protein hypophosphorylation, implicating receptor tyrosine kinase signal transduction in propelling these retinoic acid-induced cellular effects. Furthermore, ectopic expression of polyoma middle T antigen, which activates similar early signal transduction molecules as PDGF class receptors such as cFMS, accelerates these retinoic acid-induced effects. To determine if this depends on middle T's ability to activate PLCgamma, PI-3 kinase, and src-like kinases, stable transfectants of HL-60 cells expressing either the polyoma middle T dl23 mutant, which is defective for PLCgamma and PI-3 kinase activation, or the Delta205 mutant, which in addition has greatly attenuated src-like kinase activation ability, were created and compared to wild-type middle T-transfected HL-60. The transgenes were under control of the retinoic acid (or 1, 25-dihydroxy vitamin D3) inducible Moloney murine leukemia virus LTRs. Expression of the dl23 or Delta205 mutant accelerated retinoic acid-induced cell differentiation. The effects of the mutants were comparable to those of the wild-type middle T. Likewise, retinoic acid-induced G0 arrest of mutant transfected cells and wild-type middle T transfected cells was similar. The same was true for 1, 25-dihydroxy vitamin D3-induced monocytic differentiation as for retinoic acid-induced myeloid differentiation. The mutants did not cause the same slight shortening of the cell cycle as wild-type middle T. Both the mutants and the wild-type middle T caused a similar increase in the cellular basal level of activated ERK2 MAPK. Since retinoic acid increases ERK2 activation, which is necessary for differentiation, the data suggest that mutant and wild-type middle T enhanced the retinoic acid effects by increasing basal levels of ERK2 activation. Consistent with this, the polyoma-induced foreshortening of the time for differentiation coincided with the time for retinoic acid to significantly increase ERK2 activation. As in wild-type HL-60, retinoic acid induced the early down-regulation of RXRalpha in mutant transfectants similar to wild-type middle T transfectants, consistent with no loss or gain of relevant functions due to the mutations. In contrast, vitamin D3 did not down-regulate RXRalpha in HL-60 or transfectants. Polyoma middle T and these transformation-defective mutants thus enhanced ERK2 activation to have an early effect in promoting retinoic acid-induced differentiation without a strong dependence on activating PLCgamma, PI-3 kinase, or src-like kinase.